It has long been recognized that heredity plays a part in the aetiology of glaucoma. In open-angle glaucoma an autosomal recessive inheritance has been suggested (Waardenburg, 1949 ), but in the majority of families reported in which a high prevalence has been found, an autosomal dominant transmission seems apparent (Miller and Storey and Phillips, 1971) . Tomlinson and Leighton (1973) have considered the role of ocular dimensions in the heredity of angle-closure glaucoma in an attempt to define the importance ofindividual dimensions in the aetiology and heredity of the condition. Their results, which may favour a multifactorial determination, were discussed in the light of conflicting views concerning the heredity of that form of glaucoma.
condition in these relatives, and conversely any dissimiliarities may explain why many relatives remain unaffected, thus clarifying the role of ocular dimensions in the aetiology of open-angle glaucoma.
Methods

SUBJECTS
There were IOO Each subject in categories (i), (2), and (3) was matched for sex, age. and refractive error with a control subject (4) within the age range + IO to -IO years and to within one dioptre of the best sphere refraction. Some control subjects were used more than once, i.e. they were matched with a subject from categories (i), (2), and (3); this accounts for the smaller number of normal controls (44) than the total number in the other three categories combined (56).
(i) Index patients with open-angle glaucotmia The dimensions from one eye of sixteen patients with open-angle glaucoma* were analysed statistically (6 right, IO left). If both eyes were affected the eye to be measured was chosen at random by the toss of a coin; if only one eye was affected the data from this eye were used in the statistical analysis. The ages of the patients ranged from 38 to 88 years; eight were male and eight female. Their refractions ranged from + 8-5 to 0o D sph. None had had a drainage operation in the eye which was included for analysis. Three patients had been treated with Tosmilen drops o-o6 per cent., but this was discontinued 2 weeks before examination, and five had been treated with pilocarpine (2 or 4 per cent.) which was discontinued 48 hours before examination. Wilkie, Drance, and Schulzer (i969) have shown a reduction in the depth of the anterior chamber under the influence of miotics.
All patients in this group had at least one relative (sibling or offspring) who was also included in this survey.
(2) Siblitgs ofpatients with olpen-angle glaucomla
The dimensions from one eye, chosen at random (9 right, io left), of nineteen siblings of patients with open-angle glaucoma were analysed. Twelve were related to patients in Group i. The siblings' ages ranged from I8 to 72 years; seven were male and twelve female. Their refractions ranged from L 6-25 to -4-75 D sph.
(3) Offspring of patients with op)en-angle glaiwcomia The dimensions from one eye, chosen at random (9 right, 12 left) of 21 offspring of patients with open-angle glaucoma were analysed. Twelve were related to patients in Group i. The offspring were aged between 22 and 62 years; thirteen were male and eight female. Their refractions ranged from 1-4-75 to 4.o D sph.
(4) "Normial" control subjects There were 44 controls (23 male and 2I female). Their ages ranged from 19 to 83 years and their refractions from + 7-5 to -90o D. sph. They had clinically normal eyes with no evidence of glaucoma, and they had no family history of the condition. In each of the 44 controls, the dimensioIns were recorded from one eye only chosen at random by the toss of a coin (23 right, 2 I left). 
Results
The Wilcoxon matched-pairs signed-ranks test (Siegel, 1956 ) was used to analyse the data. This test was particularly appropriate because each index patient, sibling, or offspring had been paired, by matching for age, sex, and refractive error, with a control subject. The comparisons between the dimensions for the open-angle glaucoma patients or relatives with the control subjects will be considered in three separate sections, I, II, and III. The mean values found for each dimension in the index, sibling, offspring, and control subject are shown in Tables I to III, together with the results of the statistical test and level of significance of the differences found between the samples. In Section IV a comparison is made between affected and unaffected members of the same sibship. Table 1 . The depth of the anterior chamber in open-angle glaucoma was found to be significantly shallower (P<oo02) than in the normal, and the lens thickness significantly greater (P =oos). Ocular tension was of course greater in the glaucoma patients than in the control subjects (P<o-ooi). t For some dimensions pairings were excluded when a tie had occurred in the data between each member of the matched pair (Siegel, 1956) II Ocular dimensions ofsiblings ofpatients with open-angle glaucoma compared with those of normal control subjects
The results can be seen in Table II . As in the index patients, the anterior chamber depth of the open-angle glaucoma siblings was significantly shallower than in the normal (P < 0 05) and the lens thickness significantly greater (P <o-oi). Footnotes as in Table I III Ocular dimensions of offspring of patients with open-angle glaucoma compared with those of normal control subjects The results of this comparison are shown in Table III . The only deviation from the normal in these offspring was for corneal diameter, which was significantly smaller (P <o os).
IV Ocular dimensions of index patients compared directly with those of their unaffected siblings A comparison was made between eight index patients and their unaffected siblings. Unfortunately, although satisfactory matching was achieved for age and refractive error, this was not possible for sex; four pairs were correctly matched, but two male index patients were matched with two female unaffected siblings, and two female index patients were matched with two male unaffected siblings. At least for these four pairings sex differences might have tended to cancel themselves out. Table I Ocular tension was of course significantly greater in the index patients than in their Axial length of eyeball unaffected siblings (P<o ooi). The ratio Corneal was significantly greater in the index patients than in their unaffected siblings (T = o; P < o o I). Because of the lack of control of sex, no firm conclusion can be drawn from this, nor from a lack of significant differences in the other dimensions considered (Table IV) . Table I Discussion In this study, as in our previous study on angle-closure glaucoma, careful matching of the subjects for age, sex, and refraction was considered essential, as these factors can affect the ocular dimensions measured (see Tomlinson and Leighton, 1973) . In none of the comparisons of the groups was there a significant difference for age or refraction (see Tables I to III) . Some criticism may be levelled at the inclusion, in the samples of glaucoma relatives, of subjects who were not related to the patients in the index groups. It was not possible to see group.bmj.com on January 27, 2018 -Published by http://bjo.bmj.com/ Downloaded from the index patient of every glaucoma relative as some were excluded because of death, removal from the area, or operations which rendered them unsuitable for the measurement of ocular dimensions.
For the index sample, the results of this study agree well with the findings of other workers. Anterior chamber depth and lens thickness were found to be significantly shallower and greater, respectively, in open-angle glaucoma than in the normal (see Tornquist and Broden (1958) and Storey and Phillips (1971) ).
No previous findings appear to be available on the ocular dimensions of first-degree relatives of patients with open-angle glaucoma. In the relatives the depth of anterior chamber and lens thickness differed from the normal in the siblings but not in the offspring. The offspring showed one difference from the normal, i.e. in the diameter of the cornea; no explanation can be offered for this and, though significant, it may be due to chance, i.e. a spuriously "significant" result may occasionally be found.
The finding that the index patients and siblings each showed a similar deviation from the normal with regard to anterior chamber depth and lens thickness, as well as a consistent lack of significant differences from the controls in the other dimensionsconsidered, illustrates their similarity. (Armaly, I967) , and if relatively large, as it would be in large eyeballs (Tomlinson and Phillips, I969), may well be an important prerequisite for the development of open-angle glaucoma. Field defects may be the more likely to occur, however, if the blood pressure is marginally raised though not amounting to clinical hypertension , because atheromatous disease of the vessels which supply the optic disc may produce "micro-infarcts".
Some of the attributes we have mentioned are probably genetically determined, although environmental factors may also exist. A random combination of these genetic and environmental attributes in varying proportions would result in open-angle glaucoma; the importance of each attribute will vary when one affected patient is compared to another.
Axial length of eyeball is an example of an important variable: i.e. small size of eyeball is related to a high applanation tension and large size of eyeball to a lower applanation tension (Leighton and Tomlinson, 1973 
